ABSTRACT
Introduction
Nowadays, the online service has grown in interest and adoption due to its convenience, ease of use, among other features. According to Pikkarainen et al. [1] , since the middle of the last decade of the 20th Century, a radical change has taken place in banking delivery channels towards using self-service channels such as online banking services. Internet banking provides consumers with a set of information-related benefits that favors its adoption, including easy access, responsive systems, opportunity for the user to control bank accounts at any time and place, and access to personalized information content to make investment and finance decisions. Internet banking is also an easy way for the consumer to compare and contrast services [2, 3] .
In this study we follow the definition proposed by Pikkarainen et al. [1] to define internet banking: "an internet portal, through which customers can use different kinds of banking services ranging from bill payment to making investments". Thus, the focus is on technologies that customers use without any interaction with, or assistance from, bank employees. According to Meuter et al. [4] , these technologies can be summarized as self-service technologies or SSTs.
Several studies have been devoted to understand the factors that encourage or discourage the adoption or acceptance of SST, perceived risk, and trust [1, [5] [6] [7] [8] . As far as I know, little research exits on antecedents and consequences of internet banking brand equity. Thus, the purpose of this study is to examine the impact of brand associations/awareness, perceived quality, and internet banking trust on internet banking brand equity and also the impact of internet banking brand equity and perceived quality on brand loyalty, using the PLS approach. The finite mixture partial least squares (FIMIX-PLS), proposed by Hahn et al. [9] is also applied to segment the sample. This approach combines a finite mixture procedure with an expectation-maximization (EM)-algorithm specifically coping with the ordinary least squares (OLS)-based predictions of PLS and enables reliable identification of distinctive customer segments, with their characteristic estimates for relationships of latent variables in the structural model.
Theoretical Background and Hypotheses
The concept of brand equity has been a field of interest to both firms and researchers for several years. There are several definitions of brand equity. One of the most widely accepted is the Farquhar's approach [10] , which defines brand equity as added value for the company, for the delivery, or for the consumer. Later, Aaker [11] defines it as the sum of assets that are associated with the brand name, such as awareness, loyalty, perceived quality, as well as other proprietary assets. For Kapferer [12] , brand equity is a reflection of the consumer and a mental image of proposed values (brand identity). Keller [13] claims that the basis of brand equity lays on brand knowledge and its positive associations. De Chernatony [14] defines it as a process, both internal and external to the organization, of offering a value proposal represented by the brand. Although the idea that brand equity adds value to the product or service is apparent in all these definitions, two different research approaches can be perceived: a business (or financial) perspective and a consumer perspective [15] . The approach based on the consumer perspective is one which concerns us in particular. According to Myers [16] , the consumer perspective can also be divided in two ways: one based on consumer perceptions and the other based on his/her attitudes and behaviour.
Aaker [11] and Keller [17] have provided conceptual schemes that link brand equity with various consumer response variables. In general, there are direct and indirect measures of brand equity. As for the direct approach, an attempt is made to assess the value added by the brand to the product [10, 13] . Specifically, Aaker [11] identified four major consumer-related bases of brand equity: brand loyalty, awareness, perceived quality, and brand associations. Keller [17] proposed a knowledge-based framework for creating brand equity, based on two dimensions: brand awareness and brand image. On the other hand, the indirect approach focuses on identifying potential sources of brand equity [11, 17] . However, Keller [17] argues that the direct and indirect approaches are complementary and should be used together.
Park and Srinivasan [18] consider brand equity as the difference between overall brand preference and multiattributed preference based on objectively measured attribute levels, whereas Agarwal and Rao [19] regard it as an overall quality and choice intention. Based on the above considerations Yoo and Donthu [20] developed a multidimensional consumer-based brand equity scale. They also suggested that a potential causal order may exist among the dimensions of brand equity. Thus, the hierarchy of the effects model suggests that brand awareness and associations precede perceived quality and that perceived quality precedes brand loyalty [20] . The effect of high quality on brand loyalty is well known since it is the basis for consumer satisfaction [21] [22] [23] [24] [25] [26] .
Yoo et al. [27] demonstrated that the level of brand equity is positively related to the extent to which brand quality, brand loyalty, brand associations and awareness are evident in the product (e.g., athletic shoes, camera film, or color television sets). High perceived quality would drive a consumer to choose the brand rather than other competing brands. Therefore, brand equity will increase according to the degree that brand quality is perceived by consumers. Brand loyalty makes consumers purchase a brand routinely and resist switching to another brand. Hence, depending on the extent that consumers are loyal to the brand, brand equity will increase. However, brand loyalty could also be regarded as a potential outcome of brand equity. Several researchers pointed out that high brand equity is associated with high brand preference and loyalty [28, 30, 14] . The Chang and Liu's [29] model empirically supported the argument that brands with higher levels of brand equity would generate higher levels of customer brand preference. In turn, higher customer brand preference was associated with greater willingness to continue using the service brand.
Brand awareness and associations are both positively related to brand equity. If the consumers recognize, quickly recall, and are aware of the brand, this can be a sign of quality and commitment. Thus, a buyer aware of a brand with favorable associations in her/his mind and able to recognize quality is more willing to consider this brand at the time of purchase, which leads to a favorable behavior towards the brand. On the basis of the review of the literature, the following hypotheses are proposed (see Trust has been studied primarily in the context of relationship marketing [31] [32] [33] . Morgan and Hunt [33] conceptualize trust "as existing when one part has confidence in an exchange partner's reliability and integrity". Rousseau et al. [34] defined trust as a "psychological state comprising the intention to accept vulnerability based on positive expectations of the intentions or behaviors of another". Later, Bart et al. [35] adopted this last definition to the context of online trust.
Yoon [36] identify six factors (security assurance, brand, search, fulfillment, presentation, and technology) that formally represent the essence of online trust and, over time, they reflect on personality attributes such as dependability, reliability, and honesty. Yoon [36] also proposes that consumer awareness is a mediating variable in web site trust and satisfaction and suggests that online trust can exercise a positive effect on web site awareness.
In their seminal work Ambler [37] presents trust as an affective and not a cognitive, analytical construct which can be a proxy for brand equity. On the other hand, Kim et al. [38] empirically found that trust had a positive influence on brand awareness in the health care context. On the strength of the above considerations, the following hypotheses are proposed (see Trust is largely associated with lower perceived risk and customers' perceptions of security and privacy. Trust acts as a mechanism designed to reduce consumers' perceived risk in internet shopping [39] , reduces consumers' transaction-specific uncertainty and related risks associated with the possibility that a bank might behave opportunistically [40] , and lowers the perceived risk of facing a negative outcome of a transaction by reducing information complexity [41] . However, the causal relational order between trust and perceived risk has not yet been clarified. This research follows the works of Aldás-Manzano et al. [7] and Yousafzai et al. [8] and states that high trust on internet banking reduces perceived risk. Moreover, perceived benefits of online banking (such as easiness to use and convenience) will help to build trust (see Figure 1) .
H8: Internet banking trust exercises a negative effect on risk perceived by the e-banking consumer. H9: Perceived benefits have a positive effect on internet banking trust.

Method
Sample and Data Collection
Drawing from literature review, a research model was constructed for this study to explain the relationship among brand awareness/association, perceived quality, internet banking trust, internet banking brand equity, perceived quality, and brand loyalty. The questionnaire, including the items of the latent variables and a section with the socio-demographic variables was first devised in English and then translated into Portuguese. Back translation was used to guarantee that the questionnaire communicated similar information to all respondents [42, 43] . A pilot sample of twenty-three internet banking users (personally interviewed) was used to ensure that the wording of the questionnaire were clear.
In order to collect online banking users' information, we first required authorization from a large international and private bank operating in Portugal to express our need for the purposes of information research. After that, the private bank helped to email invitation letters to its users with a message explaining the need to understand their (the users') experience in the initial adoption of online banking services. The invitation letter also linked up to a web site where users could fill out an online questionnaire. The data analysis relies on 496 completed online questionnaires, conducted during July of 2009. The overall response rate was 34%. As Table 1 shows, most of the respondents were males. The majority of respondents (71.5%) were between 26 and 45 year old. We gathered questionnaires from almost all the regions of Portugal regions, though mostly from Lisbon and Oporto.
Variable and Measurement
Brand awareness/associations, perceived quality, brand loyalty, and internet banking brand equity were operationalized on the basis of Yoo & Donthu [27] , Zeithaml et al. [26] and Keller [13, 17] . Internet banking trust was measured using four items adapted from Bart et al. [35] . Online benefits and online risks were adapted from Forsythe et al. (2006) . Each statement of the questionnaire was recorded on a 5-point Likert scale (1 = strongly disagree, 5 = strongly agree).
Data Analysis
The Partial Least Squares (PLS) approach was employed to estimate structural paths coefficients, R2, Q2, and the Bootstrap technique. PLS is based on an iterative combination of principal components analysis and regression, and aims to explain the variance of the constructs in the model [45] . In terms of advantages, PLS simultaneously estimates all path coefficients and individual item loadings in the context of a specified model and, as a result, enables researchers to avoid biased and inconsistent parameter estimates. Moreover, it has proved to be an effective analytical tool to test interactions by reducing type II error [46] . Nevertheless, PLS models are based on prediction-oriented measures, not covariance fit like covariance structure models developed by Karl Jöreskog (or LISREL program developed by Jöreskog and Sörborn). Besides the variance explained (i.e.R2), as an indicator of how well PLS has met its objective [47] and StoneGeisser's Q2 measure, which can be used to evaluate the predictive power of the model, Tenenhaus et al. [48] propose the geometric mean of the average communality (outer mode) and the average R2 (inner model) that is limited between values of 0 and 1 as overall goodness of fit (GoF) measures PLS (Cross validated PLS GoF) (see Equation 1 ).
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Following the analysis of the structural model, the finite mixture partial least squares (FIMIX-PLS) was applied to segment the sample based on the estimated scores for latent variables [49] . Finally, through a t-test, a parametric analysis was employed to determine if the segments were statistically different. For each segment the model was estimated once more and the precision of the PLS estimates was also analyzed. The parametric test uses the path coefficients and the standard errors of the structural paths calculated by PLS with the samples of the two segments, using the following expression of t-value for multi-group comparison test (2) (m = segment 1 sample size and n = segment 2 sample size). 
The PLS model is analyzed and interpreted in two stages. First, the adequacy of the measures is assessed by evaluating the reliability of the individual measures and the discriminant validity of the constructs [50] . Then, the structural model is appraised.
The adequacy of the measures is assessed by evaluating the reliability of the individual items and the discriminant validity of the constructs [50] . Item reliability is assessed by examining the loading of the measures on their corresponding construct. All the loadings of scales that measure reflective constructs approximate or exceed 0.707 (see Table 2 ). This indicates that more than 50 percent of the variance in the observed variable is explained by the construct [51].
Composite reliability was used to analyze the reliability of the constructs since this has been regarded as a more exacting measurement than Cronbach's alpha [52] . Table 2 indicates that all constructs are reliable since the composite reliability values exceed the threshold of 0.7 and even the strictest one of 0.8 [53] .
The measures demonstrated convergent validity as the average variance of manifest variables extracted by constructs (AVE) was at least 0.5, indicative that more variance was explained than unexplained in the variables associated with a given construct. The criterion used to assess discriminant validity was the square root of AVE, which should be greater than the correlation between the construct and other constructs in the model [51] . Table 3 shows that all variables have discriminant validity. The Blindfolding technique was used to calculate the Q2 and a nonparametric approach, called Bootstrap, to estimate the precision of the PLS estimates. Thus, 500 samples sets were created in order to obtain 500 estimates for each parameter in the PLS model. Each sample was obtained by sampling with replacement of the original data set [52, 45] . As all values of Q2 are positive, the relations in the model have predictive relevance.
In the next analytical step, the FIMIX-PLS module of Smart PLS 2.0 was applied to segment the sample based on the estimated scores for latent variables. FIMIX-PLS results were computed for two, three, and four classes. The results reveal that the choice of two segments is appropriate for customer segmentation purposes. All relevant evaluation criteria considerably decrease in the ensuing numbers of segments (see Table 4 ) and each additional segment has only a small size, which explains a marginal portion of heterogeneity in the overall set of data. Over two thirds of all our observations are well assigned to one of the two classes with a probability of more than 0.7.
Next, observations are assigned to each segment according to the segment membership's maximum a posteriori probability. The first segment represents 79% of the sample and the second segment 21%. Table 5 shows the global model and FIMIX-PLS results for two latent segments. Before evaluating goodness-of-fit measures and inner model relationships, all outcomes for segment-specific path model estimations were tested with regard to reliability and discriminant validity. The analysis showed that all measures satisfy the relevant criteria for model evaluation [45] .
All path coefficients of the global model are signifycant at a level of 0.001 or 0.05, apart from the relationship between brand awareness/associations and internet banking brand equity. So, the H3 hypothesis is not supported. As shown in Table 5 , the relationship between brand awareness/associations and internet banking brand equity is also not significant for the first and second segments either. The strength of the relationship between perceived quality and brand loyalty is higher for the second segment than for the first one. However, the strength of the relationship between internet banking trust and online risks seems to be weaker for the second segment than for the first one. Moreover, the two segments display significant differences, except for the structural paths: brand awareness/association -> internet banking brand equity, brand awareness/association -> perceived quality, perceived quality -> internet banking brand equity, and perceived quality -> brand loyalty.
The final step involves the analysis of each segment, using socio-demographic variables. The analysis reveals that the place of residence is the principal difference that characterizes the two uncovered customer segments.
Customers from the first segment, the largest of the sample, live mainly in Oporto (the second largest city in Portugal) and other inner northern and southern Portuguese regions. These customers ascribe special importance to the perceived online benefits. The perceived benefits have a strong and positive implication on internet banking trust and reducing online risk. Trust significantly contributes to improving the favorable associations/awareness to the brand. Customers from the second segment live mainly in Lisbon (the capital and the largest Portuguese city). For these customers the perceived quality is very important to be loyal to the brand.
Conclusions, Limitations and Future Research
This research tests the differential effects of internet banking trust, perceived quality, and brand awareness/associations on internet banking brand equity and brand loyalty. At the aggregate level, online benefits positively affect internet banking trust, whereas trust exercises a negative effect on risk perceived by the e-banking consumers. Internet banking trust has a positive effect on perceived quality and brand awareness/associations. The ability to recognize, to be aware of, and to quickly recall the symbol or logo of the brand significantly contributes to the improvement of the perceived quality, but not internet banking brand equity. However, perceived quality of internet banking services is a good predictor of internet banking brand equity and brand loyalty. Therefore, brand loyalty can be seen as an outcome of internet banking brand equity. The findings prompt us to state that managers should be attentive to the quality of web sites services and their visual design, conscious of the need to improve on them. The visual design of the web site should be in accordance to the positive and favorable associations that most closely correlate with the identity and positioning desired for the brand.
The positive albeit not significant relationship between brand awareness/associations and internet banking brand equity (H3 hypothesis) is consistent with the empirical evidence of Faircloth, Capella and Alford's study [54] . They found that brand image directly influences brand equity, but positive brand attitude, one of the several types of brand association [17] , only has an indirect effect on enhanced brand equity.
This study also provides an application of the finite mixture partial least squares (FIMIX-PLS) to capture heterogeneity in PLS path modeling of brand awareness/ associations, perceived quality, internet banking trust, internet banking brand equity, and brand loyalty. This approach enabled us to identify two segments of customers that result in heterogeneity within the inner model. This led us to observe that the impact of online benefits on trust in the service provided is stronger in the first segment than in the second. Confidence in the recommendations and information on the bank web site contributes to reduce the perceptions of online risks. It also helps to encode the brand name in the customer's mind and enables him/her to recall and recognize such a name or, at least, to improve the favorable associations/awareness of the brand, especially where the first segment customers are concerned. For customers living mainly in Lisbon, confidence in the bank's web site information leads to a bet-ter perception of service quality, which is very important in ensuring loyalty to the brand.
The differences encountered may be related to lifestyle, the frequency of recourse to internet banking, since customers from the second segment live mainly in Lisbon (the capital and the largest Portuguese city). These customers (living in the big Lisbon) tend to have a lifestyle that lead them to spend much time on the route between home and work (and reverse), so they tend to adopt more often and critically the online services. However, further research is required to understand and to explain the findings. Future research should also examine other negative constructs, such as dissatisfaction factors. The author considers it is also important to introduce variables like communication or commitment, and credibility, and to improve the items used in the variables Finally, the FIMIX-PLS methods could prove to be very interesting in the case of managerial practices as it can grasp differences even in a small country such as Portugal, where one does not anticipate a significant behavior difference.
